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DETAILED ACTION 

Election/Restrictions 

Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-13, drawn to a microfluidic device comprising intersecting 
channels and valves, classified in class 422, subclass 100. 

II. Claims 14-31 , drawn to a method of conducting a binding assay, classified 
in class 436, subclass 501. 

III. Claims 32 and 33, drawn to a method for producing a microfluidic device, 
classified in class 422, subclass 100. 

Inventions I and II are related as product and process of use. The inventions can 
be shown to be distinct if either or both of the following can be shown: (1) the process 
for using the product as claimed can be practiced with another materially different 
product or (2) the product as claimed can be used in a materially different process of 
using that product. See MPEP § 806.05(h). In the instant case, the microfluidic device 
can be used to meter and control the movement of fluids rather than being used to 
conduct binding assays. 

Inventions (I and II) and III are related as process of making and product made. 
The inventions are distinct if either or both of the following can be shown: (1) that the 
process as claimed can be used to make another and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
(MPEP § 806.05(f)). In the instant case, the elastomeric layer of the microfluidic device 
of Groups I and II can comprise a single layer instead of three separate layers. 
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Because these inventions are independent or distinct for the reasons given 
above and the inventions require a different field of search (see MPEP § 808.02), 
restriction for examination purposes as indicated is proper. 

During a telephone conversation with William Smith on 06/06/06 a provisional 
election was made with the preservation of traverse to prosecute the invention of Group 
II, claims 14-31. Affirmation of this election must be made by applicant in replying to this 
Office action. Claims 1-13, 32 and 33 are withdrawn from further consideration by the 
examiner, 37 CFR 1.142(b), as being drawn to non-elected inventions. 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.1 7(i). 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 28 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

The different combinations of the two binding ligands recited in the claim must be 
recited in the alternative. Claim 14 recites only a single reagent and a single sample. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 14-16, 18-22, 28-30 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Van Dam et al. (US 2003/000841 1 A1). 

Van Dam et al. disclose a microfluidic device and a method for synthesizing a 
library of compounds by using the microfluidic device (see claim 15), which includes 
DNA synthesis (see [0056]). The device comprises a solid substrate layer and an 
elastomeric layer attached to the solid substrate wherein the surface of the solid 
substrate bonded to the elastomeric layer is adapted to bind ligands of interest. The 
surfaces of both layers can comprise grooves/wells to define a plurality of first flow 
channels intersecting a plurality of second flow channels (see claim 24 and [0048]). The 
device further comprises a plurality of control channels associated with each of the flow 
channels. Upon the application of an actuation force within the control channels, the 
surface of the control channels deflect into the flow channels and block fluid flow 
through the flow channels. The control channels also act as a pump for facilitating the 
movement of fluids through the flow channels (see [0068] and [0069]). 
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The method comprises the steps of introducing a reagent comprising a ligand 
into the first flow channels such that the ligands bind to the surface of the solid 
substrate, and then introducing a sample solution into the second flow channels such 
that the sample in the sample solution circulates through the flow channels and binds 
the ligands bound to the substrate (see claims 25 and 26). The reference discloses that 
while fluid is being introduced into one of the two flow channels, the other set of flow 
channels is closed off by means of the control valves in order to prevent cross- 
contamination (see [0089]). The reference also discloses that ligands that do not bind to 
the substrate are rinsed off using a solvent (see [0084]). The reference discloses that 
the limitation "reagent" refers to oligonucleotides, peptides, monomers, and other small 
molecules that are building blocks of a larger molecule (see [0056]). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 17, 23-26 and 31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Van Dam et al. 

Van Dam et al. does not explicitly disclose 1) actuating all the control valves to 
allow the reagent and the sample to incubate; 2) the usage of a detector to observe the 
compound synthesis; or 3) conducting an assay involving antimicrobes. 
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Although the Van Dam et al. reference does not explicitly disclose the step of 
actuating all the valves in order to allow the reagent and the sample to thoroughly react, 
it is well-known in the art to allow reactions to incubate, especially for synthesis 
reactions such as PCR. It would have been obvious to one of ordinary skill in the art to 
actuate all the valves after the introduction of the sample in the method disclosed by 
Van Dam et al. so that the reaction between the reagent and the sample can thoroughly 
proceed. 

Although the Van Dam et al. reference does not explicitly disclose the step of 
using a detector to observe the reaction product, the reference does disclose the step of 
derivatizing the solid substrate and determining the efficacy of the derivatization (see 
[0122]). This is accomplished by derivatizing the surface of the solid substrate with 
functional groups adapted to bind the reagent and reacting fluorophores with the 
functional groups and detecting the fluorescence. In light of the disclosure, it would have 
been obvious to one of ordinary skill in the art to tag the synthesized compounds 
produced by the method disclosed by Van Dam et al. and detect the fluorescence using 
a fluorescent microscope in order to observe the efficacy of the synthesis. 

Although the Van Dam et al. reference does not explicitly disclose an assay 
involving antimicrobes, given that the device disclosed by the Van Dam reference is 
adapted to perform an assay (bind one ligand to another ligand), it would have been 
obvious to one of ordinary skill in the art to react any two entities that bind using the 
device disclosed by Van Dam et al., including a cell as the reagent and antimicrobes as 
the sample in order to observe the effects of the antimicrobes on the cell. 
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Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Van 
Dam et al. in view of Raillard et al. (US 2002/0102577 A1). 

Van Dam et al. does not explicitly disclose the usage of a non-optical detector to 
observe the compound synthesis. However, the Van Dam et al. reference discloses the 
step of derivatizing the solid substrate and determining the efficacy of the derivatization 
(see [0122]). This is accomplished by reacting fluorophores with the functional groups 
that are attached to the solid substrate and detecting the fluorescence. 

Raillard et al. disclose a method for labeling probes with radio-isotopes that emit 
radiation (see [0132]). The probe is detected using a detector that is sensitive to 
radiation. 

In light of the disclosure of both Van Dam et al. and Raillard et al., it would have 
been obvious to one of ordinary skill in the art to tag the synthesized compounds 
produced by the method disclosed by Van Dam et al. with radio-isotope probes and 
detect the radiation using a detector in order to observe the efficacy of the synthesis. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

US 6,508,988 B1 discloses a microfluidic device and a method for synthesizing a 
library of compounds by using the microfluidic device. The device comprises a solid 
substrate layer and an elastomeric layer attached to the solid substrate wherein the 
surface of the solid substrate bonded to the elastomeric layer is adapted to bind ligands 
of interest. The layers together define a plurality of first flow channels intersecting a 
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plurality of second flow channels. The device further comprises a plurality of control 
channels associated with each of the flow channels. Upon the application of an 
actuation force within the control channels, the surface of the control channels deflect 
into the flow channels and block fluid flow through the flow channels. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paul S. Hyun whose telephone number is (571)-272- 
8559. The examiner can normally be reached on Monday-Friday 8AM-4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jill Warden can be reached on (571)-272-1267. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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